In accordance with the research results of Xingtairegion, this study, guided by the principle "Four Savings and One Environmental Protection ", proposes appropriate planar reconstruction scheme for traditional farmhouses. Combining qualitative analysis and quantitative numerical simulation, the study points out that the window with a height of 1800 mm and a width of 1500 mm is the most appropriate size for southern windows of farmhouses in this region. A series of key techniques in appropriate passive design for renovation and new housing are presented.
INTRODUCTION
China has a population over 1.3 billion, and more than half of the people live in the countryside. Farmhouses in the countryside are mostly constructed without any scientifically design, the advanced technology and new material are rarely employed, which results in great energy consumption and less comfort. It is very necessary to execute passive key technique of low skills and investment in rural regions to reduce energy consumption and improve living environment [1] [2] . At present, the key technique in passive design research mainly focuses on the cities and fewer research concentrate on rural regions, not to mention the specific region in southern Hebei. Taking the farmhouses in Xingtairegion as an example, this paper explores key techniques in appropriate passive design in this region.
PRESENT SITUATION Case Study Example
This study takes the farmhouses in Xingtairegion as an example. Xingtai is located in the center of southern Hebei Province (including Shijiazhuang, Hengshui, Xingtai and Handan) geographically. Not only the geological conditions and the lifestyles, but also the architectural forms and building materials of this region are quite similar with those of the other regions in southern Hebei Province, which are very representative.
Profile of Xingtairegion
Xingtairegion belongs to the cold region in China building thermal design partition. The coldest weather comes in January, with the average temperature -1.6℃; the hottest weather comes in July, with the average temperature 27.0℃. The main design consideration should be on heat preservation in winter and heat insulation in summer in some region. The local climate is distinct in four seasons. The southerly wind prevails in summer and northerly wind prevails in winter. The average annual rainfall is 493.4 mm which concentrated from May to October every year. This region belongs to arid and semi-arid regions and water resources are deficient. The solar energy is abundant and annual sunshine hours are 2,800-3,000 hours [3] . Plains occupy 70% of the total region, and the rest 30% are hills and mountains.
The present Conditions of Rural Housing in XingtaiRegion
In most cases, there is no overall planning for the rural housing in this region. The single houses with courtyard are mostly flat-roofed, while a few of them adopt slope roof for the main building and flat roof for the buildings on the east and west wing. Outer walls are built with sintered clay brick masonry of 370 mm, and door and windows are built traditionally with wood. There is no heat preservation structure in exterior building envelopes. Through the measurements of indoor and outdoor natural light and temperature in the coldest month of farmhouses, it is found that, generally speaking, the living environment quality of this region is not high enough.
People's energy consumption is more on commercial energy, and heating in winter accounts for more than half of the overall annual building energy consumption. The water people use is mainly tap water, and the water-saving awareness among people is low. People make little use of renewable energy fewer than 40% households use solar heater, and methane gas is not well utilized.
KEY TECHNIQUES IN PASSIVE DESIGN FOR FARMHOUSES IN XINGTAI REGION

Key Techniques in Planning and Architectural Design
PLANNING AND DESIGN
With the increasing number of the two-or three-storey houses, mixed strip type complex layout [4] can be introduced into the overall planning in the countryside. Relatively tall and wide buildings are placed on the north; on the contrary, other buildings are on the north. (Figure 1 ). This design can help satisfy daylighting requirements to a certain extent, prevent the intrusion of cold wind in winter and get more natural ventilation in summer [5] . 
SINGLE BUILDING DESIGN
The left one in Figure 2 is the traditional layout. The shape coefficients can be decreased by appropriately increasing the depth [6] . But at the same time, depth increase may result in inconvenience in use. Therefore, rooms such as kitchen, bathroom and storage room can be placed on the north, which will help withstand the cold north-westly wind and improve the living comfort of the whole building. In accordance with the above-mentioned principles, a renovation scheme (the right one in Figure 2 ) is formed based on the original one. 
Key Techniques in Energy Conservation and Renewable Energy Use
INDOOR LIGHT ENVIRONMENT DESIGN
According to the "Building Lighting Design Standard" (GB50033-2013) regulation, the lighting coefficient value of the side-lighting of bedroom and living should not be less than 2.0%, and indoor natural daylighting should not be less than 300 lx. Can traditional plane meet the requirements of design standards? IES software is used to make the numerical simulation of the west side of the bedroom which is the least possible to meet the standard of traditional plane. The window uses the traditional form, which is 1.8 meters high and 2 meters wide, and the height of window sill is 0.9 meter. The working height is set as 0.85 meter. The simulation results are showed in Table 1 , which fail to meet the design criteria. Does the improved plane meet the design criteria? Through the numerical simulation of improved plane model, Table 2 is generated. Compared with the traditional plane, the indoor lighting coefficient increases from 1.4% to 4.2% and the indoor natural light improves from 168.69 lx to 517.16 lx, which meet the design standards.
The distribution of the indoor natural light of two planes is shown in Figure 3 . Both the illumination and the uniformity of the improved plane are significantly superior to those of the traditional plane. For the improved plane, is it the most suitable type of window which is 1.8 meters high and 2 meters wide? Without changing the window region of 3.6 ㎡ and window sill height of 0.9 m, we chose different height to width ratio for simulation ( Figure 4 and Table 3 ). Results reveal that the lighting coefficient no longer change after ratio 10:9, uniformity of indoor natural light increases with the increase of ratio but decreases with an increased speed after ratio 10:8. Considering daylighting and the façade beauty, the height to width ratio of 10:8 is rather appropriate. In Table 3 , the corresponding lighting coefficients of each height to width ratio are all over 4%, and the illumination of indoor natural light is greater than 500 lx. On the condition that the optimal height to width ratio is10:8, is it possible that the window region of 3.6 ㎡ can be further reduced? When the window region is reduced according to a certain proportion, simulation results are shown in Figure 5 and Table 4 . When 7/10 of the original window region is selected, both indoor lighting coefficient and natural light meet the design standards. When the region changed from 7/10 to 6/10, there is a mutation of uniformity. Through comprehensive consideration, the window with a height to width ratio of 10:8 and 7/10 of the original window region is the most suitable southern outside window type for farmhouses in Xingtai. The window height is 1780 mm and the widthis1420 mm through calculation. Therefore, the window with construction module of 1800 mm high and 1500 mm wide is selected.
KEY TECHNIQUES IN ENERGY SAVING
The indoor thermal environment of the farmhouses in Xingtai is poor and indoor temperature is not high in winter, which is mainly due to the lack of necessary passive approach of retaining structures in farmhouses [7] .
A Exterior wall Figure 6 shows the traditional structure of exterior wall of farmhouses in Xingtai. Through the calculation of heat transfer coefficient, K value is 1.51W/( ㎡·K), which is beyond the standard stipulated in Design Standard for Energy Efficiency of Residential Building in Hebei Province (DB13(J)63-2011). While according to that Standard, the exterior wall heat transfer coefficient of houses below three storeys in Xingtai town must be lower than 0.45 W/( ㎡·K). Through calculation, replacing the traditional wall by aerated concrete with the same thickness or 240 mm sintered clay brick plus 75 mm polystyrene can meet the design criteria of heat transfer coefficient. The former one is suitable for newly built farmhouses with frame structures.
Through the numerical simulation of traditional exterior wall and aerated concrete block wall of the same thickness, it is found that the heat gain of aerated concrete wall envelope is 0.2 MWh in summer, while that of the traditional wall is 0.45 MWh, which drops by 55.5%; the heat loss of aerated concrete wall envelope is 3.42 MWh in winter, while that of the traditional wall is 5.92 MWh, which drops by 42.3%. Figure 7 show heat gain changes of traditional exterior walls and aerated concrete wall envelope throughout the year respectively. The heat gain of aerated concrete wall ranges from 0 to 0.2 MWh from June to September, while 0 to 0.4 MWh for traditional wall. The heat loss of aerated concrete wall ranges from 0.4 to 1.2 MWh from November to the next March, while 0.9 to 1.8 MWh for traditional wall. These results reveal the fact that aerated concrete wall is superior either in heat preservation in winter or heat insulation in summer.
The two Figures in
B Roof According to Design Standard for Energy Efficiency of Residential Building in Hebei Province, the roofing heat transfer coefficient of farmhouses below three storeys in cold regions should be lower than 0.35 W/(㎡·K). The calculation [8] of the heat transfer coefficient for traditional roof (Figure 8) shows that the result is 1.67 W/(㎡·K), which fails to meet the standard. For the houses already built, polystyrene board can be used to renovate the external thermal insulation roof, which is easy and convenient to build. For new houses, the 50 mm clay in traditional structure can be replaced by 75 mm polystyrene board. In addition, adding slope roof to the existing flat roof also can effectively improve the heat preservation and heat insulation performance of the roof. Such improvement is equivalent to adding an air inter-layer and envelope structure to the original roof. Through numerical simulation, the data in Table 6 are obtained. Results show that no matter what material is added in slope roof, the heat loss of farmhouse envelope for the whole year reduces significantly compared with that of the traditional roof, but the heat loss difference is not big among these materials added. The average envelope heat gain in summer of these three kinds of slope roof is 0.13 MWh, while 0.33 MWh for traditional roof, which reduces by 60.6%. The average envelope heat loss in winter of these three kinds of slope roof is 2.92 MWh, while5.47 MWh for traditional roof, which reduces by 50%. The design renovation of adding slope roof can play important function of heat preservation in winter and heat insulation in summer, which is worth adopting.
C Exterior window
To study the relationship between heat gain of envelop and window region in farmhouses (Table 7) , the original window region 3.6 ㎡is reduced according to a proportion for numerical simulation, under the condition that the envelope and doors and windows material are the same. The change of envelope heat gain in summer is not obvious, which is negligible. With the decrease of window region, the envelope heat loss in winter and for the whole year decreased, which illustrates the decline of building energy consumption. When using the most suitable value of 1.8 m high and 1.5 m wide obtained in above lighting numerical simulation, it is found that the envelop heat loss in winter changed from 3.55 MWh to 3.35 MWh, which decreased by about 5.63%. Therefore, this type of window can not only ensure beautiful facade, but also meet the requirement of indoor daylighting and reduce building energy consumption.
CONCLUSIONS
We hope you find the information in this template useful in the preparation of your submission. This paper proposes a reconstruction scheme by increasing the depth of main building to replace the traditional plane layout. A conclusion is reached that the window with a height to width ratio 10:8, which is 1.8 meters high and 1.5 meters wide, is the most suitable type in this case. Through numerical simulation, replacing the traditional brick wall with aerated concrete wall of the same thickness and adding slope roof to traditional flat roof can reduce the heat gain in summer and heat loss in winter of envelope to different degrees, which can improve indoor living environment. Hopefully this research will provide some references for farmhouse renovation in southern Hebei Province.
